Eight serum proteins were analyzed with the Behring nephelometer in samples from 479 healthy French children, ages three to 16 years. Girls had higher concentrations of 1gMand albumin than boys had. Age appeared to be a main factor of variation for the proteins tested.
Subjects and Methods

Study Population
We surveyed 479 healthy children-234 boys (49%) and 245 girls (51%)-ages
3-16 years and living in
France. They had spontaneous (free-living) food intake and were free of any acute or chronic disease at the time of sampling. They had no surgical or medical history likely to modiiS' their nutritional status. At the time of blood collection, the studied children were ambulatory and none had 
Data Analysis
Statistical analysis of the data was conducted as follows: We used multiple-regression analysis to study the relation between the concentrations of serum proteins and the sex, age, and geographic location of the subjects. Because blood concentrations were generally skewed toward higher values but were nearly symmetrical on a logarithmic scale, we used log-transformed variables, which provided good approximations to a gaussian distribution.
In all analyses, we used transformed and reweighted values by post-stratification for age and sex, according to 1986 French National Demographic Registration data, so as to give the study sample the sex and age distribution observed in the general population during the collection period (3).
To explore possible differences among subgroups of the study population, we repeated the analyses separately for boys and girls. Age, sex, and geographic location (by dummy variables) were treated as explanatory variables in separate least-squares regression analyses of each of the serum protein measurements. Besides allowing for the estimation of main effects of each of the covariates, we included interaction between age and sex so that the separate sexes could be examined for distinct age trends for each of the serum proteins. All main effects and first-order interactions of predictors with sex and age were included in an initial model. All the regressions were computed over the complete sample and not on grouped data.
We used a likelthood-ratio F-test to assess the significance of the interaction terms as a group (5) . We used the SAS statistical package with the procedure GLM for the analysis (6). Table 2 gives the medians and reference intervals by sex and age for the serum data. Certain general trends by age are easy to interpret: in particular, albumin and transthyretin showed increases with age in both sexes. Sex differences and age trends were both accommodated in the regression model described above. Significant sex-related differences were found for 1gM and albumin. Age and sex interaction were a significant predictor of protein amount for two of the constituent proteins:
Resufts
transthyretin and orosomucoid (P <0.05 for each). 
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-- "oo Girls showed the lowest serum values, although the result was not statistically significant (P = 0.06). Orosomucoid concentrations were related to age through a quadratic model. Age and sex interaction indicated significantly lower values in girls of ages 9-12 and 14-16 years (P <0.001). Of the constituent proteins, CRP did not appear to be influenced by age (P = 0.6) or sex (P = 0.2). As a possible predictor of inflammatory disease when present in increased concentrations, CRP exhibited a qualitative character, with estimated upper limits of normalcy of 12 and 15 mg/L. Many (20%) of the children had CRP concentrations >12 mgfL and 2% had >15 mg/L.
Moreover,
immunoglobulins, albumin, and orosomucoid concentrations were positively correlated with one another (Table 4) . These data remained the same in partial correlations determination, when the main effects of age, sex, and geographic location were suppressed. Transthyretin was positively correlated with albumin and retinol-binding protein (P <0.001 each).
DIscussIon
The evaluation of serum protein concentrations and reference intervals depends on the specific method of (20, 22) . Serum transthyretin is subject to variations according to age and sex. Transthyretin concentrations in newborns are substantially lower than those of adults (23) and slowly increase from birth to adolescence. For this stage, a sex-related difference has been observed, with higher values in females (24) . Other studies reported no sex-and age-related variation in transthyretin concentrations during infancy (9). In our study, the limits of the reference intervals are greater than those reported in previous reports (13, 25-27) . Transthyretin concentrations in serum do not indicate body stores, however, and may be affected by rates of synthesis and utilization, excretion pathways, liver function, iron and zinc availability, and inflammation, because hepatic synthesis of transthyretin decreases when that of acute-phase reactant proteins is enhanced (14, 20, 22, 28 (35) . Upper limit values, for the implication of a pathological process, have been placed at 12 and 15 mg/L (35) (36) (37) . Thus, 20% of children had CR1' values >12 mg/L, and 2% >15 mgfL. The high figure among apparently healthy children was particularly found in six-to 12-year-old girls and in 14-to 16-year-old subjects (both sexes). The cross-sectional nature of the survey prevents any information about the evolution of these values. Although these data were observed among subjects without clinically evident inflammation, we cannot dismiss the possibffity of subclinical inflammatory conditions. In this population of apparently healthy children, this increase probably reflects a recent infection acquired during the winter. Moreover, some authors have identified acute infections as a major cause of increased CRP within a community (32) .
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